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. 11*18538 

*fhe present invention relates to « graeess for con- 
trol ling the properties of white liquor used *>Y the prepa- 
ration of boiling liquor for use in the sulphate process, 
. the electric conductivity of the liquor toeing by 
5 said psoaeas after the caustie Station.. . 

By the so-called kraft process or sulphate process 
pulp is prepared by digesting chips o£ wood in a strongly 
' alkaline liquor mainly containing MaOH and Ka 2 S. During the 
pulping,, the content of MaOH of the liquor ia consumed, said 
10 content being relatively high at the beginning, whereas its 
content of atx 2 S remains substantially unchanged. 

The spent pulping liquor is called black liquor and con- 
tains , inter alia, the dissolved lignio in addition to the re- 
sidue chemicals. The black liquor is concentrated and subse- 
15 quently tHDcnt in a steam boiler, whereby its content of energy 
is tttlllMd. In the bottom o£ the boiler, the corabostion pro- 
firota are collected in the form of a melt mainly consisting of 
Ma^s and Na 2 ,C0 3 - 

The melt is introduced into a tank: with water (thin 
20 liquor),- wherein it is dissolved The resulting liquor is 

called .green lisjuor. the green liquor always contains a satall 
aaount of NaOH which may vary a great deal, *he ?reen liquor 
is characterised by havings a high content of Ma 2 C0 3 and a 
small amount of NaPE. In order to re-form the boiling l.iqowr 
25 burnt lists is added to the green liquor in a e laker, in which 
the following reactions take piacas 

Slaking s CaG + Ca{OB) z 1} 

caastioiaationi CalOtl), + Na 2 Ct> 3 * ! + CaCO^ 2) 

2 . JP 
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•tfha reactions proceed in parallel towards a state Of 
equilibrium and are nuce or le&s displaced to the right- ■ 
'She liquor formed fey the eausticlzafcioa is called white 

l&qoar. 

5 She content ©« Ma 2 3 Qf £he f** 631 does eg* take 

pant in Khe process, but is retrieved in. the white liqu.ee. 
When the amount of water consumed by the reaction 1} is 
ignored jabout 2«, the content of Ma z S of the whits liquor is 
equal to the content of Na 2 S of the greet), liquor. . . 

lO tn order to permit a completion or the processes, the 

liquor is transferred from the s laker to the first of a*, sow of 
causfciciawcs with, stirring. The contents of the first cau- 
stdcissation vessel ox caustici-zer are transferred into the 
neiit vaase.1 ao* so on until an overflow is established by 

15 ijhe caustic iaers being positioned in gradually lower heights. 
. The taunbex of caustieizeris may vary. 

Upon tecminatioR of the reaction, the causticised 
liquor (white liquor) is separated from the calcareous silt. 
Subsequently, the white liquor is used, optionally after 

2D additional clarifying, for the preparation of a new pulping 
liquor. The white liquor ana consequently the pulping liquor 
always contain a small amount of unreached SajCOj. Ths white 
liquor Is characterized by containing a high amount of KaOtf 
and a small araoutst of Ha^COj. the calcareous silt is flushed 

25 for liquor residues, dehydrated, and burafc in a rotary kiln 
whereby the calcium onifc f*.«nt lias ) necessary for the cau- 
sticlaafciois is ra-£©rased, The wash water is called thin liquor 



and is utilized in tha dissolving tank for the melt f&Jfmied 
from the black liquor, whereby the content of liquor resi- 
dues o£ til© thin liquor is reused. 

As It will appear, the chemicals circulate in two 

S circuits* viis. one for the sodium {the digesting process 
- the svsprofeafcion - the combustion - the dig solving - the 
-Separation from the White liqaor - the washing out ~ the 
aebyctratioii - the burning) . The unavoidable loss o£ chemt- 
cale is as. far as the sodium is concerned replaced by addi- 

10 tioii o£ NajSG^ to the concentrated black liquor. At. the 

qpiiibwstion , the major part is reduced to Na 2 &, which results 
in the name the sulphate process . A small amount of SaOH may 
fttxtheresore beeadad to the whits liquor. As far as the cal- 
cium is concerned, burnt ISrae. "CaO saay be added at the outlet 

15 of the rotary kiln, or lime EaC0 3 way be added at the. inlet 
of tha rotary kiln. 

White liquor and the graon liquor Way be characte- 
rized by some guantitites, the defintion of which Is recom- 
mended to bo used by central laboratories of which for wood 
20 or paper pulp in scanai«avi», a«3 which for instance are 

mantioaed in SCSN-N 5:63, whereby the statement of the various 
chemical substances is to be understood as the concentration 
ofi the compound in question, calculated as g of NaOH/1: 
Active alkali AA = HaOB + MOjS 
25 Efficient alkali Eh - HaOH * D.5 Ha 2 S 

. Total alkali « all alkali salts, 
total tifcratahle alkali »XA - KaOH + Wa^S + HSgCOj 

i 



The degree of cauaticiisttfciwn (iB Wfcifce liquor) 



WaOH 



The flttlphidity (in *fhifce .liquor)' 

« a x 100% 

MaOH + Sa 2 S 
Shs dograe of reduction < in green liquor) 



- x 100% 



Fur the more the following can be Mentioned > 
the carbonat* conversions. , Ha^co^ - B« 2 C0 3Hv 
The degree of the carbonate conversion t 

The control of the causticlzafcion process may choose 
the calcium cycle, the sodium cycle or both the calcium 
cycle and the sodium cycle as starting point, 

AO far as -hn sodium cycle is eoocerned, the diffi- 

15 cult step:-: ia the process are centred about the combustion 
of the eoncsritr ted bla < liquor and the causticlzation 
process. By t-ha causticlzation particularly the control of 
the addition of burnt lira is difficult, This is partly due 
to the great time lag between tho addition of quicklime, atid 

20 tho filtration (2-3 hours.) of th& finished liquor, partly 



Hub to the variability of tne bUEHfc lifflB both with re- 
spect to Its reactivity (the slaking velocity) and with 
respect to it* content of active l&ae, Bowevex, the dif- 
ficulty in controlling- the addition of burnt line cspe- 
5 dally depends on the fact that it has not previously 
been possible continuously to measure or determine pro- 
cess relevant parameters to be used for the required 
control. 

Previously, the eaustleizatioa process was often 
10 eon trolled by ineans of manual regulation of the Seeding 
of burnt lis* on the basis o£ laboratory analyses of the 
■White liquor imnwdiately after, the slaker and optionally 
of the. green liquor, whereby it was tried to maintain the 
degree of caue.ticization (in the whits liquor) at a prede~ 

15 fcerminad valte. This procedure is encumbered with the draw- 
back that it is necessary to wait so long foe the result of 
the analysis that in general it is too late to establish the 
necessary restoration of the cansticization process. At- 
tempts to restore the causticissatiom process may easily in- 

aOvolve for instance undue calcareous concretion causing a 
poorer f iltratebility and a. too high content of calcium in 
the white liquor whereby filters, pipes,, pumps, toilers etc. 
are 'calcified, ef- K. Kinssnex ■'Untesrsechungen zur Kansti- 
eierung won Griiniaugen* , in Proceedings of the symposium 

25 in Recovery ot Pulping Chemicals, ttelsingfors 1966, pugs 
219. By keeping the specific gravity and consequently the 
' OTA-value of the green liquor constant, it is possible te io- 

6 
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fluenca the eauaticization process positively concerning 
keeping of the degrees of causticiscation . However, lit is 
not possible to take into account tile considerable vari- 
ation of the quality of this lime by keeping the speeA- 
5 Sic gravity of the green liquor. In. addition * the eompo- 
sitisn of the green liguor may vary considerably irre- 
. epective of the fact that the specific gravity and conse- 
quently the TfA-value are kept constant, Tho content Of 
NaOH of the green liquor may for instance vary considerab- 
le? Xy depending on the amount of water which it is necessary 
to add to the dissolving tank is addition to the thin 
liquor in order to dissolve the melt resulting from burning 
of the concentrated black liquor. 

It is known to control the eauBticlaation process by 
15 means of an automatic titrator for the determination of 
the content of Sa^CO^ in the green liquor and the white 
liquor , two temperature mea so rings being simultaneously 
performed, vise, a temperature measuring of the green . 
liquor immediately before the sXaker and a temperature 
20 measuring ot the contents of the sslaker* the slaking (pro- 
cess 1) involves geoeration of, heat, whereas the c&ttistiel- 
Ration (process 2) involves no significant heat content 
change. This rise in temperature of 10-15°C renders it 
possible to calculate the amount of calcium, hydroxide 
25 available for the cauaticization. This calculation renders 
it possible to control fcbe addition of burnt lira® said 
control being performed in preparation for ft constant 
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degree of cauaticiaafcion. An automatic tifcratox is, how- 

. aver, expensive and must be kept up with analysis reagents,, 
cleaned, and altogether ^or.tr.i) led with rospect to its 
function, and it uses time for performing art analysis, Th* 

5 maturings achieved are therefore delayed relative to the 
ifloraent the necessary control signals should have been given. 
Consequently, these measnrings and the registration thereof 
cannot be considered on-lirio, The rise ia the temperature 
Measured ia relatively modest, and in order to achieve an 
£0 accurate figure of the amount Of calcium hydroxide Avail- 
able for the caustieisation, the temperatures must. t.e Plea- 
sured individually with great accuracy . 

r fly "another known measuring method, the conductivity .o£ 
•■the white liquor loeasurad after the slaker is used as & mea- 

IS'surement "of the degree of causticisation, and this measures 
incut lu made the batsis of , fche-.-coiitrol of the amount of added 
burnt line , However, the electric conductivity of a solution 
depsrids on all the electrolytes present in the elecrolytie 
solution In question, en their concentration, and on the 

20 temperature, since in practice it i* always necessary to 
temperature compensate a conductivity measuring to soms 
reference temperature. The conductivity of the white liquor 
depends not only on the composition of the liquor concerning 
KaOH c-r Ha^COj (the degree of causticization) , but also on 

25 the content of 6*& 2 S, and the concentration is ol particular 
.importance. Therefore a measuring: of the conductivity solely 
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of the white liquor aos:s not perMt a food f&stefffiiitafcion 
Of a parameter, on which it is possible to base a control 
of the degree of caiisticfsatlon.. 

As it. la Jen aw si, an aqueous solution of HaOH posse as- 
5 e.s a nucl hitjhar c '' J ?t ivity cnar. an aqueous solution of 
Mo^COj having the M«e concentration. An nqnous solution of 
»a 2 s fcwing "the corresponding concentration possesses a 
conductivity bet-wean the conductivity aeastired for the 
HaOH a»« the HfljjCOjBoltraioa, respectively. 

10 Furthsxisore the solution having the 

highest amount o£ MaOH among the ageous solutions of nix- 
tares of clectrolytoa containing tTaOK , »& 2 S, and JJa 2 O0 3 
po*Ses8iSB the highest conductivity provided the content of 
Ma^s is conata.it, the sum of the amounts of substance of 

15 said solutions being equal, e.g. calculated as g o£ HaQH/l 
or as g of Na 2 o/l. 

Concerning a green liquor and the white liqaor derived 
. therefrom by causticiaation, tha &m. of the amounts; of 
electrolytes, calculated as g of SaOH/l, is equal in the 

20 green liquor • and in the white liquor, the content of Ka 2 s 
not being influenced by the eausfcicization process. Sine* 
the white liquor contains more. NaOH Khan the g,L"G(3n liquor 
Iron which it is derived, it also possesses a higher con- 
^activity than tha green liquor, and this recognition is 

25 the basis of the invention. 

The process according to the invention is characte- 
rized by measuring the electric concuctivifcy of the green 
liquor before the caustlcization in addition to tha measu- 
ring of the conductivity of the white liquor. 

9 



Thus, by measuring the oonducfcivifcy 
of the green liquor both before the slaker ana gradually 
as it passes through the sl&Jwwr, it is possible to achiavo 
es unique picture oi th& eaussfcieizabion process. £h& second 
5 conductivity neasuring is in practice performed either 
within the slatcar or ifflaediately thereafter, in. wfcisfo 
aomjseetion It should ha noted, that an efficient stirring is 
maintained within the Blaker, 

She cwvSuctivity of the white liquor immediately «ftM? 

10 the elakor is about half as much as the conductivity of 
the green liquor. Tests have lead to the recognition that 
the amount of this increase is proportional to the instant 
degree of the reaction of Na 2 C0 3 into HaOH, and that the 
suiraunt gf the increase is independent of the content of 

15 N& 2 s and depends only to a roinor degree on the total content 
of chemicals SWA) of the green liquor. The conversion of 
Ka 2 C0 3 into- MaOH from one point to another in the prooSofc is 
there font measwreate&e toy a difference measuring of tie con- 
ductivity by means of two conductivity meters. The high ra- 

20 lativa increase in the conductivity ensures a very accurate 
determination of the carbonate conversion. 

It turned out surprisingly, that it is possible to 
tabulate- a formula expression in the form of a fraction, the 
QOTtductiviy of the green liquor and of the wfeite liquor tor- 

25 minq part oS the numerator, end the TTA-value forming part of 
an expression of the second degree In the denominator! 

10 



where f j (TTA) = 4.694 - 10 J • - 2,652 . 10 * + 

She WA of the green liquor forias part of tha rasul- 
S fcittg expression, but since the variation therein hava a re- 
latively minor influence on the accuracy, a 7TA-V*lue ob- 
tained fay measuring an arbitrary parameter- is satisfactory, 
cald parameter correlating with the TTA-value to a suffi- 
ciently high degree, 

lo Vhe specific gravity turned cut for instance to meet 

said condition,- and- a preferred embodiment; of the process 
according to the invention is thorefore character izefi by 
determining the Ma-value {total titratable alkaline) , pre- 
ferably be measuring the specific gravity of the grsan 

IS liquor or the absorption of a ganttvn radiation by the green 



As in the following formulae, the formula of the car- 
bonate conversion is a formula of general application at 
other temperatures than the temperature actually present 
20 provided the conductivities i« GE and k Rv measured are* tempe- 
ratures compensated to an appropriate reference temperature 
t°C. She preferred reference temperature: is 90°C, and the 
formulae thus apply by the use of a reference temperature 
within a predetermined range about 90°C. 



according to a further embod latent e£ the invention, the 
quantities ehaxactojfistic fa* the production plant, pre- 
ferably X arte j, ara determined by neaas of chemical 
analysis »£" the green liquor and the white liquor, whereby 
5 x is the ratio of the content of HajjS to the content of 
Wa g C0 3 in the green liquor, both parts being ©aleuli&tad as 
g of NiiOH/1, m& whereby 3? is the ratio pf the content of 
Na 2 S in the wHita liquor, Calculated as g of HaOH/1, to am. 
Instead &£ the above ratios X and y, it is possible 

10 to use arbitrary ratios of the content of tfcOR, Na^S*. 

K *2 G0 3 and TTA of the 1 reen liquor and of the :white ■ liqiKMT,. 
respectively, expanding on what has stowa to but most appro- 
priate baaed on measurement* of working on the plant in 
question. 

15 A. formula expression -can be set up, in which the con- 

ductivity oi the green liquor forms part, whereby the con- 
tent thoreof o£ Na 2 C0 3 can be calculated by inserting the 
nraerical value froro a rneaeurinq of the conductivity and the 
TTA-valUe aaterjnined by measuring the specific gravity: 
f.A'ETh) U,, 

Where # 2 (TTA) = -1.158 • 1(T 2 * T?A 2 + 6.939 * TTA + 
152.6 {ittK/cm) 

f 3 (TP*f - 3.30? . 10 _S - TTA 2 - 2.030 . 10"" 2 . 2TA + 
3.512 
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3tesfcs have shown that tb& ratio of the content of 
. Na 2 s to Ka 2 S to Ma g C0 3 of th» gr«*n lit&ot with a suffi- 
ciently good approximation, can be equal ist-d with a con- 
stant Valns x GharMHb&rlBfeie of the causfcieising plant 

.5 t ,! i i p r I ii rsilia; -i r 1- i 1 r on ! i < c - 
*0 that the numerical value fch&Keof can be inserted in 
the formula expression, 

Similarly 3 formula expression can be set up, in 
which the conductivity of the white liquor forma part, 
10 whereby the content hereof of NaOK can bo calculated 
by insetting: the numerical value from a conductivity 
measuring as well as the TWA-valm© obtained :by measuring 
the speoifio gravity: 



10~ 3 « TKft 2 + 

Tests have shown that tfca ratio of the content of 
20 Ha 2 S of the white .llfluor to the TTS-value with sufficiently 
good approximation can he equalized with a constant value y 
characteristic of the caustic laiiwf plant in question under th& 
prevailing operational conditions so that the nuenarieal 
value thereof can be inserted in the formal expression, 

13 



NaOH = 



— f (m j — 



ls f 4 (rX-A) = -6.129 - lt>" & ■ TTA . 6.226 ■ 

3 .023 ira, Uis/cm> 
f s («W - 2.754 • 10" 5 . ITA 3 - 1.618 • 
3,«?7 * TTA (ma/cra) 
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These mea siirings rendteaf it possible to calculate the 
carbonate conversion, the content of »a 2 C0 3 of th« green 
liquor, the content of ffaOH af the white liquor, "the degree 
of carbonate conversion, the causticizing degree of the 
S white liquor, the sulphidity of the white liquor, the 
content of active alkali of the white- lig,aor> and/ox the 
content of efficient alkali of the white liquor, and the 
properties of the. white liquor are subsequently controll- 
able on the basis thereof. 

10 Commercially accessible, industrial conductivity 

meters (e.g. for measuring in accordance with the 4-elec- 
trode principle) are today available for the tteasuringss of 
the electric conductivity. The as conductivity asters Sitoa- 
eure very accurately also in media in which a heavy calci- 

15 fication of the measuring cell must be anticipated . Such 
conductivity meters are sturdy and accurately measuring 
instruments which have gained -a footing whithin the indu-* 
stry, and which do not require jrarticular tending or 
Keeping up in the. form of providing with 

20 reagents as for Instance in case of a titrator. Sueh con- 
ductivity meters have very short response times and trans- 
mit a continuous signal which can be used advantageously 
for automatic control. 

By the process according to the invention,, the raea- 

25. soring signals ears be used tor the control at the proper- 
ties of the white liquor by regulating the amount of burnt 
liifio introduced Into the slake** by regulating the amount, of 

14 
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girean liquor transferred into the slafcer, and/or by 
regulating the MA-value of the green liquor. Conse- 
quently fehs properties of the white ligpios are controlled 
at the saws time as the amount of white liquor can be 
S changed .1(1 response to Che req^irejnfiwfcs . 

For this pamposa a data processor is preferably 
used! for on-line registration of the measuring values , 
for the calculation of the ehanga required of the amount 
of burn*, lima aaaed to the slaker per time unit, ana/or 
10 for the calculation o£ the change in question of the 
amount of green liquor fad to the slaker per time unit, 
ana/or for the calculation of the required change of the 
TTA-vaiue of the green liquor concerning the control of 
eaid added amounts or of „the .TTA -value. 
15 whan the process does not pass off in the steady 

etate, Its dynamics must be considered, the values of 
USA and * Gr then to be InMxtecTin *he formulae must be 
the value? registered oh that point in the process where 
K Hv is measured i£ no eaustieiisation took place (no adfli- 
20 tion of Cao). Hcqoraiag to a pref erred embodiment of; the 
invention, a small partial flow of the green liquor is re- 
' moved and transferred to a measuring vessel with stirring 
and similar to the slakar in such a mannor that tho volume 
ratio of the slakar to the measuring vessel is equal to the . 
a5 ratio of the respective amounts of green liquor fed thereto, 
wbereby . conductivity Measuring and/or a WA-da termination 
are performs on a corresponding; place in th& aaasuring 

15 ' 
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vessel as la the alakar. In this manner the conductivity 
anfl ths TTA -value of the green liqueur measured in th» 
ttftasaxing vessel adapted thereto ar* immediately usable 
in the' f omwiiae as the values aimed at. Nothing, however, 

S prevents said value from being measured directly in tha 
erre«n liquor fed to tha slaJcar, as well as nothing pre- 
vents the time lag and "the admixing" from, being subse- 
quently simulated by means of calcBlatahXe methods to 
obtain tha values aimed at of the conductivity and. the 

IGim in green liquor , Such a simulation of the titta lag 
and the admixing is preferred sine© it is easily adjust- 
able to the particular a odd of oparatlon of various indu- 
strial installations , 

in the gener al case the calculation o£ tha carbonate 

Xsaonversiow, ; thus involves the use of a model of the 

process whereby the time lag and the admixing of the green 
liquor entering the slater are considered. 'JThis calculation 
ts t of oourae, carried out by means of the computer system 
Used for on-line registration of the awBSureaieatS. 

20 Since the c«usticization process is not fully comple- 
ted within the a laker, only 70-60% of the reaction taking 
place within the slaker, aha the remaining 20-30%. of the 
reaction taking place in the causticizers, it is by mea-i 
suring in three or several places possible to provide a 

25stlll better picture o£ the passing off of the process. 

16 
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Especially by tfi>asuring the conductivity of tho 
white liquor after separation of the calcareous silt, 
it is possible to obtain inlTcunmafcioft on the state of the 
finished liquor for the following preparation of the p«lp- 

■Sintj' lHjaor. 

By the process according "to the invention it is 
tharefewe advantageous to tp&rfoea the measuring of the 
conductivity after termination of the eaustieization 
withia the slakar or the discharge part thereof (the 

^damlflex) j bb&/ob vittoto one or mora of the follow- 
ing' catisticisers or the outlet conduits thereof and/or 
within the clarified white liquor. 

In this manner the control systSJft used can be, 
adapted to the use of so-called tuning, whereby measuring 

IS of the conductivity of the white liquor on two places 
within the caustlc4ss&rs< is compared with the measursiaent 
Of the conductivity and the Tl'A-valwe of the green liquor, 
Sha 1 relevant procesp parameters on the two measuring places 
are calculated by using dynamic models corresponding to the 

20***° places for measuring the conductivity of the white 
liquor, Hue so whit* Xiguor parameters are subsequently 
applicable for providing a better basis of deteraiisiation 
for the operator at manual control or for providing a 
batter basis of determination for the chaiigo of the set 

11 



-value at a l»IB",re<juI:ation {proportional integral differ- 
ential regulation} or for tsp-dating the control parameters in 
a control sysfesiis In order to optimize -the properties of 
the finished *Wte liquor. 

Ohe invention will be described be4ew with 
reference to the aeetmpanying <Sxawin*r an£ aft example. 

The drawing Is a aiagramniatie; -sriaw of a 
eafoatioisins plant used -in the sulphate peaces*. .. 

Green liquor 3. is formed by dissolving the melt 
10 fEOffi the eosSbuSfcion or black liquor after concentration, , in 

water and thin liquor, is transferred into a slater 2 in 
. which slaking and cauafcicisation are carriefl wit during 
addition Of burnt lime, Thu resulting precipitate deposited, 
in the classifier is cara-ie* out of the slaker by ineanfi of 
a woran eonveye*, whereas the content of the slaker of wtlfc 
of lime passes to eaustieissers 3, 4 and 5 through over-TOtis - 
From the last caastJiciaer, the white liquor is carries to- 
gether with calcareous? silt to a separating and washing 
Ell tor 6- From this filter the filtrated white liquor con- 
20 tinues to a Storage tank {not shown) via lino ?. The washed 

calcareous silt is transferred iiito a vessel and further to 
a dehydration filter 9-. subsequently, the calcareous silt is 
carries to a rotary kiln for burning, whereby supplementing . 
lime {not burnt}:, can be actded Miwdiately before the rotary . 
kiln 10 at .14. 5!he burnt liioe which can be supplemented with 
burnt little 13 is transferred to a line silo 11, a conveyor 
weohftBlara 12 for the lime being situated below said silo. 



mab/ ■ 
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Tfeis convenor inschatiiso 3,2 carries the karat liwas into the 
a lakes 2. 

The process variables w6mWow»a in the fallowing 
example are For instance desired to be determined on two 
5 places in the caustieizing plant:, plans a and place B re- 
ferred to as IS Srad 16, «soec fcively. A flowjtrafcer 17* a tea- ■ 
Slostai 18 (measuring the 'JTA.-valw.) * « conductivity KUater 
19 {green liquor) , a. csafldoctivity meter 30- (Aits liquor 
isiwiadiisteiy after else slaker) , and a conductivity meter 21 

.10 (the cOEVpiefced white liquor] £>ris USttd for CMS purpose, 

Xb* delayed values e>£ TEA m& the conductivity of the 
green liquor arc calculated iu a calculation unit 2.2, arid 
the signals in question are transferred to calculation 
unit 23 nnd 25 also supplied with the signals from the OOa- 

15 ducfc-ivlty meters .20 and 21, respectively.. On the places 

A and B, the process variables are calculated in the calcu- 
lation units 23 and 25, and bss&A on. these variabloa control 
signals 24 and 26 ere generated and are teKnaiatted for the desi»d 
control of added amount of burnt lima per time unit, added 

30 amount fo green liquor per time unit or the msv-value in the 
green liquor. 
Exa.pple 

In. a paper pulp producing plant, the following 
iffiaBuwsireBta w=*e carried out. in the eausticlsing plant after 
25 a long period off steady state, whereby comparison with labo- 
ratory analysed can be carried outi 

19 



SCr, 90°C » 4S8 T & mS/cm 
*Bv f 90°C = 733.1 JttS/cm 
Vf 90 o c - 1.135 kg/1 - TSA m 142,2 g/1 

She quantities x. and y characteristic of tb« process 
5 are found f'roet the average value, of 9- weeks' laboratory 
analyse aa follows: 

v _ **2*HV = 0,1677 

in the following, all the wmoantratioos of substance 
10 have bean stated as g off NaOW/l, The connection between 
specific gravity {90 o CJ and TTA was f0UW3 CO. fee: 

TTA - V£ ?0 ♦ 5S2.2 - 949.9 {g/U 
R - 92% 

whereby the specific gravity at 90°C an<3 the figures 
15 and 949.9 are ohtainsd by means of a row of sne&sutings Of 
the specific gravity ana corresponding chemical analyses 
for the determination of the tf^-vaiua based on linear 
regression, and R is the correlation factor. 
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carbonate <e>oavers£on= 



Where I^tKA) =4,694 - 1(T 5 - tea 2 - 3.^ - 10~ 2 • 4 
7. MS <5|^pl 

illustrate w ith figures ; 

5 carbonate conversions 723 -3 gjj 88 ' 0 * 49.9 g/J 



2} 8a 2 C0 3 in green liquor 



Ka 2 co^ « -J ZJ£ „ 

Where fgOmi) - -l.ISB ■ 1<T 2 . TTA 2 * 6.939 - TTA + 
192.6 {mS/cns) 

£ 3 IWI - 5.307 . 10"* 5 - - 2.030 - it>~ 2 . m 4 
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saoH „ Ja ^ , , a - . 

% (to) 

£ 4 <.TEAJ = -$,129 r-XfT 6 * »A 3 - 6.226 • 1<T 3 * <H» 2 * 

3. #23 - TEA {raS/cm.) 
£g{TTiV5 - 2.754 • 10" S - TTA 3 - 1.618 • 10~ 2 * TOA 2 + 

3.87? > TTft CKS/CItt* 

Illustrated with .nguraSi 



4) Degree of Carbo nate Co nversion 

.Carbonate conversion . 100% '«* * 1*0* M j 

CaKl»aate ih greBn liijuos 



S)' Caustic a !j 1 i * -nxta liquo r 

Cft = -ill- ____ 

Ka 2 C0 3 Gr - carbonate patwersiQB 

ct .™J1^ - 1(W H 6 fi 

89.7 - 49, 9 * 78.2 wi4 
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€■) The sulphidity of white Uguor 



H« 2 C0 3HV « Na 2 C0 3 6r - carbonate conversion 



ISA - Kaolin - Na 2 C0 3 Gr + carbonate conversion 

fEA - H^jCQ, r + carbonate conversion 



Illustrated 'with figures t 
I » » a - 3 " 78 ' 2 -B9.7 -i- 49.9 



7) Active alkali in white liquor 
10 AA - aaOH Hv . + Na 2 Sj W 

~ TTA - Ua-jC0 3 liV ~ TTA + Ka 2 C0 3 Gr - carbonate conversion 
Illustrated with figurQE: 
M * 142.2 + 49.9 - 39,7 « Jgl^g^i 
23 



8 ' Efficient alkali i n white liquor 

™ HaOH^ ■#■ 1/2 Craft -NaOH,^ - Sa^CO^) 

= 1/2 {MaOHjjy '+ m - KaCOj^ + carbonate coover^tttsa. 

Illustrated With £lcfares t 

@ = 1/2 176,2 + 142.2 - S9.7 + 49.9) = Ig^gZi 
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USE BMBDDIMEKT& Or TtEE IBVEKTTOH I« WHICH fiS EXCLUSIVE 
PROPERTY OH PKtVlLEGE IS CLAIMED MB DSFIWED A3 FOLLOWS: 

1. S prOceiWS for controlling cha canSticiisatiCHi 
process in the caustic iEation step o£ the sulphate process 
and, oaaseqitewtly, tins cewnBoaition of she white liquor 
used by th« preparation of boiling liquor in the sulphate 
process., wherein mhe electrical conductivity of the white 
llqutir is aeaswred aft&r termination of the causticiaatioa 
step? the improvement in said process comprising: 
additionally measuring the electrical conductivity of. the 

green liquor before the cawtieiBatiaa <wa using the 

eofsauetivit-y psasHreroentg. to calculate the- .characteristic 
nuwerie values o-l the composition of the white liquor, 
wherein said values are used to control tJie eaucticization 
process . 

2. a process &3 claimed in olaisi X, wherein the 
improvement additionally comprises s determining the total 
tltrataMe alkali value of the ^reen liquor. 

3. A process as claimed in claim 2, wherein 
the total tit ratable alkali value is obtained by measuring 
the specific gravity of the- green liquor or the qairaaa 
radiation absorption off the, ureen liquor. 

4. A process as claimed in claim 2, wherein 
the improvement additionally easspriiKis:. determining 
quantities characteristic ior ti production plant tifSed is 
Said process, 

5. A process as claimed ia clttlE 3, wherein 
the Improvement additionftlly comprises : de-©f«tiftii»S 
quantities <*a*«Cfceri»tie for a production plant used in 
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6. ft process as claimed in claiffl 4 or 5, 
vhere.in aaitl quantities are x and y obtained by means of 
chcrttilcal analysis of tha green and white liquors, respec- 
tively, wherein x is the concentration ratio of !Ja ? K to 
Ha 5 OD 3 in the green liqueur calculated as g HaOB/1 and y 
is the conceit txwtio/i ratio oE Sa,S to total tit ratable 
alXali calculated as g WaOfl/l, 

'jf* A process as claimed An claira 2 ox 3, 
wherein the improvement additionally comprises: 

calculating the following, through. roa«smre«ia«.ts $ 

the carbonate conversion and Ma^COg Gonaantrafcion 
of the groan liquor, the carbonate conversion and MaOH 
concentration of the white liquor, and one or more of the 
aotive alkali and effective alkali concentrations of. the 
white liquor; ana: 

controlling the composition of the white liquor 
"on the basis of such calculations.. 

8, A process as claimed in claim 4 ox 5* 
wherein said quantities are x and y obtained by means of 
chemical analysis of the green and white liquors, 
respectively, wherein x is the concentration ratio of SSa^S 
to Na 2 C0 3 in the green liquor calculated as g HaOH/1 and 
y is the concentration ratio of tsa^S to total titratablo 
alkali calculated as g NaOH/1; an additional iiteprovoiEBnt 
comprising; 

calculating the following , through Measurements i 
the carbonate conversion and sa 2 C0 3 concent ra c ion 
of the green liquor, the carbonate conversion and Kaon con- 



centration of the white liquor, and one or rore oi£ the 
aotiv* alKali effective alkali eoneecHSratioftS Of the 
white liquor;; and 

controlling the cotnpasition of the white liquor 
on '] j i 5, * i ji_ ale lotions, 

. S„ A process as elaiiiied in claira 2 ox 3, 
wherein the improvement additionally comtprises: 

calculating the following, through measurements i 

the carbonate conversion a*w3 «a ? C0 3 ooneentration 
of the gms liquor, the carbonate conversion ana ?2aOH 
concentration o£ tha white liquor, and one or more of the 
active alkali an^ effective alkali "concentrations of the 
White liquor? and 

controlling the composition of the white liquor 
on the oasis of such calculations, and by the amount of 
fcornt lirae introduces into a slater used in said process. 

10. k process as claimed in claim 4 or 5, 
•wherein said quantities are * and y obtained by means of 
chemical analysis of" the green and white liquors, 
respectively, wh&rein x is the concentration ratio of Ha^s 
to Ka 2 GO a in tha green liquor calculated as g WaOH/1 and 
y is the concentration ratio of KajS to total titrafcable 
alfcali calculated as g WaOH/1? and additional improvement 
comprising s 

calculating the following, throueh measurements s 
the carbonate conversion and Na 2 C0 3 concentration 
of the green liquor, the carbonate conversion and HaOR 
concentration of the white liquor, and one or more of the 



active alkali and ©creative alkali concentrations of the 

white liquor; and: 

controlling the composition or the white liquor- 
on the basis of syeh calculations, and by the amount Of 
foumt lims introduced into a slaker used in said process. 

n. a prose as claimed its claim 2 or 3, 
wherein the improvement additionally comprises:; 

calculating the foUcwing, through measurements: 

the atirlx>n«.M conversion «d 3*a 7 C0 3 conoftntrat Ion 
of the green liquor, the carbonate conversion, and Saon 
concentration of the white liquor, and one or more of the 
active alkali and effective alkali concentratione Ofi the 
white liquor; and 

controlling the composition of the white liquor 
on the basis of Such calculations, and by regulating the 
total titratable alkali value of the green liquor. 

12. A process as claimed in claim 4 or 5, 
'wherein said Quantities are v. and y obtained by means of 
chemical analysis of tli© green and white liquors, 
respectively, wherein x is the concentration ratio of 
Ua^S to tftkgCO^ in the <jreen liijuor calculased as g MaOH/1 
and y As the concentration ratio or Na 2 S to total ti train- 
able alkali calculated as g NaOH/1; an additional iraprove- 
iwatit comprising! 

calculating the following, through mwcurenantBi 
the carbonate conversion and NSjCO-j concentration 
of the green liquor, the carbonate conversion and WaOH 
concentration of this white liquor, and one or more of the 
active alkali and effective alkali concent rations Of the 
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■White liquor? and 

controlling tfte ecsepositdon of the white liquor 
ob the basis a£ such calculations, and by risqulaeiiiq the 
total titratable alkali value of the green liquor. 

13. & process as claimed in claim 2 we 3, 
wherein the imarovsjiteo t additionally comprises; 

calculating the following, thJCO»£fh measuxeiljentsi 

the carbonate conversion and NBjCOj concentration 
of the green liquor, the: carbonate conversion and HftOH 
concentration of the white ls.qu.or, aad one or fisore of the 
acfeiw alkali and effective alkali concentrations of the 
white liquor; and 

controlling the consposition of the whit* liquor 
on the basis of such, calculations, by the amount of birait 
lime introduced into a slakar osed la said process, aad by 
regulating the total titratable alkali valae of the green 
■ liquor. 

14. A process as claimed in olalia 4 ws 5, 
wherein said quantities are x and y obtained by weans of 
chemical analysis of the green and white liquors, 
respectively, wherein x 'is the. concent ration ratio o£ Ha 2 S 
to HajCOj in the green liquor calculated as g KaOK/1 and y 
In the concentration ratio of N& 2 S to total fcitratable 
alkali calculated as g HaOEJ/li an additional improvement 
comprising: 

calculating the following, throu<j?i measurements: 
the carbonate conversion and Ra 2 CO.j concentration 
of the green liquor, the carbonate conversion and jjrok 
concentration of the white liquor, and one or wore of the 
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active alkali an<3 effective nlks.lt conseatratianR of fche 
white liquor? and 

controlling the cpraposition of the white liquor 
on the faasiis Of Siich calculations, by the amount of burnt 
lime introduced into a slafcex used in said process, and 
by regulating the total titratabl© alkali -value Of the green 
liquor. 

15. A process as claimed! in. claim 2 or 3, 
wherein the improvement additionally comprises! 

calculating the following, through measurements i 
the carbonate conversion an<5 H^COj concentration 
of t!i» green liquor, ehe carbonate conversion anct saOH 

Concentration of the white liquor, and one or more of the 
active alkali and effective alkali concentrations of the 
white Liquor; and 

controlling the composition of the white liquor 
on the basis of aucta calculations , and by regulating the 
■total titra table alkali value of the green liquor; 

Wherein a small partial Slow of the green liquor 
is transfexxwa, with stirring, to a raaasuring vessel, 
similar to a felaker used in said process in such a manner 
that the volume ratio of the slate* to the measuring vessel 
is equal to the; ratio of the ret _c- vo amounts Of green 
liquor fed thereto, wherein one or more of a conductivity 
Eseasureroanfc, «»)d total fcltratable alkali value are determined 
at a corresponding place in the measuring vessel to the 
slaker, were the slaker to be used instead of the measuring 
vessel . 
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16. 31 process as claimed in elflrim ! or 5, 
whore in said quantities are st and y obtained fcy IKans of 
chemical analysis of the green and white liquors, 
fflssrpectivftly, vharein x is the concentration ratio Of 
EIa 2 S to i!a 2 CQ 3 in the green liquor caltsilatad as <f KaOH/l 
and y is the concentration ratio of Ha 2 S to total tifcxatable 
alkali calculated as' g SaOH/lj an additional improvement 
comprising: 

calculating the following, tStroaqii t-aour anion ts : 
tha carbonate conversion and HiijCOj concentration 
of the green liquor, the carbonate conversion ana NaOH 

concentration of the white liquor, .and one OX wore Of the 
active alkali and effective alkali concantsratiDns of the 
whit* liquor j and 

controlling the composition of the nrfiite lisjuor 
an the basis Of Such calculations, and by regulating the 
total fcifcra table alkali' value of the green lignor; 

wherein a small partial flow of the green liquor 
is transferred, with stirring, to a measuring vessel, 
similar to a slaJcor uocd in said process in such a manner 
tha* the volvroe ratio of the slafcer to the measuring vessel 
is equal to ths ratio of the respective aasounfes of green 
li«uor fad thsroto, wherein one or more of a conductivity 
raettsureieent, and total titra table alkali value are determined 
at a corresponding place in the measuring vessel to the 
sinker, were the s laker to be used instead of the measuring 
■vessel * 

17. A' process m claimad in cia*ra 2 or 3, 
wherein the improvewent additionally cosnprisast 



calculating, the following, through raeasuneffisnfcs s 
the i»a*botwtte conversion and SajC0 3 concentration 
Of the grass liquor, the carbonate conwislw and NaOT 
concentration of the white liquor, and one or mows of the 
active alkali ana effective alkali concentration* q£ the 
white liquor r and 

controlling the corapoeifcion oS the white liquor 
on tha basis of such calculations , by the amount of burnt 
Una introduced into a ajalter used in said process, and by 
" regulating the total titratable allcali value e£ the greett 
liquor; 

wherein a small partial flow of the green liquor 
is transferred* with stirring, to a measuring vessel, 
similar to the elaker in such a wanner that the valorise ratio 
of the a laker to She meuauriag -vessel is. equal to the ratio 
of the respective Amounts of green liquor thereto, 
therein oft© or more oi a conductivity measurement, and 
total titratable alkali -value are deterained at a corres- 
ponding place in the measuring vessel to the slaker, «ewa 
the siaXer to be used instead of the measuring vessel. 

IS. ft process as claimed in claim 2 or 3, 
wherein the improvement additionally coatorises : 

calculating the following, through measuretaaftts : 
the carbonate conversion and H« 2 Ct> 3 concentration 
of the green liquor, the carbonate conversion and waon 
concentration of the white liquor, and one or more of the 
active Alkali and effective alkali concentrations of the 
white liquor J and 
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controlling the cOiapoaitian oi the wfrite liquor 
Oh the basis of such calculations, and by ragulatlil.tr the 
total sitratabla alkali value of th* green liquor? 

wherein a <3ats proo&ssor is usea tor on-iia* 
registration of the measured values for calculating one or 
more of the f el lowing : the aatotint of burnt lima fco ie 
added to a slakes- used in said process per wtit time, the 
amount of green liquor to be added to the slaker per unit 
time, aad 1 the total titratable alkali value of the green 
liquor. 

19. fl process as claimed in claim 4 or 5, 
wherein said quantities are x a»d y obtained by means ofi 
chemical analysis o.t .the green and white liquors, 
respectively, wherein x. is the ■concentration ratio of 
»a 2 S to M» 2 CO, in the green liquor calculates as g NaOH/i 
ana y is the concentration ratio oi Ha 2 S .to total titratable 
alkali calculated aa g SaOH/1; an additional improvement 
' comprising: 

calculating the following* through measurements s 
the carbonate conversion and Na^CQj concentration 
of the green liquor, the carbonate conversion and.NfaOH 
concentration of the white liquor, and one or more of the 
active alkali and effective alkali concentrations of the 

white liquor i and 

controlling the composition of the white liquor 
on the basis of such calculations, and by regulating the 
total titratable alkali value of the green liquor; 

wherein a tJafca processor is used for on-lin* 
registration of the measured values for calculating; one 
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M n»re of the following s the amount ot burnt lime to ba 
added to a slaker wred in said process pot unit time, 
the amount of grraan liquor to foe added to the elafcar per 
unit time, and the total tifera-table alkali value of the 
green liquor - 

SO. A process as claimed in claim 2 or 3, 
wherein the improvement additionally comprises : 

calculating the following, through measurements : 

the carbonate conversion and Na 2 C0 3 concentration 
of the gwsen liquor, the carbonate conversion and mm 
CDMcentratiOH of the white liqaor, and one or more of the. 
active alkali- and effective alkali eon'eentxatiHii of the 
white liquor; and 

controlling the composition of the whiter liquor 
on the basis of such calculations, by the amount of burns 
lime introduced into a slaSeer used in said process, ana by 
regulatir.g the total titratable. alkali value of the green 
liquor f 

wherein a data processor is used for on-line 
. registration of the measured values for calculating one or 
more of the fbl lowing i the amount of burnt lime to be 
added to the slake*- per unit time, the amount ot green 
liquor to toe added to the slater per unit time, and the 
total titratabl* alkali value of th<* green liquor. 

21. A process as claimed in claim 2 or 3, 
wherein the improvement additionally conorises; 

calculating the following, through measurements: 

the carbonate conversion and lin^O^ concentration 
Of fch« gjf«#n liquor, tha carbonate conversion and KaDH 
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concentration of the whites lienor, and ems» or niore of the 
active alkali and effective alkali ecmceiufcratiwis or the 
White liquor; tirtd. 

controlling the oOapoaitiOR of the 'white liquor 
on the basis of such calculations, ud by regulating the 
i»Wl fcitwa table rtteW vafcee off the fraaa liquor; 

wh«tr*il» « nwall partial -flow O* the gnean liquor 
is t.rarmferre-ii, with stirrlKc , to a measuring vessel. 
Similar to a S laker used in said process lis such, ft imimim 
that the volume ratio of the slaker to Mie iwasuriwg vessel 
is equal to the ratio of the respective amounts; o€. green 
liquor fed thereto, where in one or more of a, conductivity 
Bieasureraent, and total fcit*atable alkali value are determined 
at a coricesiXMkdijis place in the measuring v&ssel to the 
slakar, ware- the slater to he used instead of the measuring 
vessel j and 

whozoin a data processor is «sea for on-line 
registration of the aieasureo: values for calculating one or 
'ao*« of the following: th« amount of burnt lime to be 
added to the s laker per unit tint, th* amount of: gxeen 
liquor to tie added to the slakes per unit tiffs, and the 
total titratabie alkali value of the green liquor- 

•22. h process as claimed in claim 4 or 5, 
wherein said Quantities are x and y obtained by Ktaans o£ 
chemical analysis of the cjreen and white liquors., 
Respectively , wherein x is the concentration ratio of N» 2 S 
'to Ma,C0 3 in the gjceen liquor calculated aa or MaOs/1 and y 
is the concentration ratio of Sla^S to total titra table 

alkali calculated. a» « KaO-H/ir am additional improvement 



e-oit-ii rising: 

c»l«ttJ.ating the following, through no^suraxkants t 

the carbonate conversion and sa 3 C0 3 cocc&ntration 
of the green liquor, the carbonate conversion and HitOH 
concentration Of the white; liquor, aama one «Mf wore of the 
active alkali and effective alkali eoSLieritvationS of the 
whits liepor; and 

cont foiling the composition of the white liqttOJf 
oei the hasls or such calculations » and by regulating! the 
total titratable alkali value of the green liquor; 

vhsrain a, small partial flow of the green liquor 
is transferred, with stirring, to a measuring vessel, 
similar to a slater usea in said process in such a maimer 
that the voluna ratio of. the ilaker to the wsaauring vassal 
is equal to the ratio of the respective amounts of green 
liquor fee thereto, wherein one or more of a etonctuctiviuy 
m&&surei»nfc, savd total titratable alKali value are 4afcerinxne,3 
■at a corresponding place in the measuring vessel to the 
slatet, WGre the SlakOr to be used instead Of the measuring 
vassal i and 

wherein a data processor is used for on-line 
registration of the sneasur&a values for calculating one or 
more of the following: the amount of burnt 3ia* to to* 
added' to the slaker per unit time, the amount of green 
liquor to t»« .itl. fed to the slakar per unit time, and the 
total titra table alkali value of the green liquor. 

23- A process as claimed in claim 2 or 3, 
wherein the improvement additionally comprises? 
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calculating the following, fchrcmejh ne»sure*eo*s t 
the carbonate cOnVWrsiwi ana Ha 3 C0 3 conceEitratiOft 
Si the green liquor, the carbonate soaversioa and 8hOH 
concentration of the white liquor, and one or wajre of the 
active alkali and offeetAws alkali concentrations of the 
White liquor; and 

ssontrolling tha composition of the wtoite liquor 
on the basis of such calautatloas, S>y the mount burnt 
liwe introduced into a slater used in Said process, fund by 
regulating 'the total tStretwl* aUsal.i value Of the green 
liquors 

wherein a small partial flew o2 the gireen.iisww 
is transferred, with stirring, to a. measuring vessel, 
similar to the slaker in such a tijannfejf that the volume ratio 
of the slakex to th* measviriitg vessel i* equal to the ratio 
of the respective amounts of green liquor fed thereto, 
wherein om or more of a conductivity peasuretaent, and 
, total titratabie alkali value are determined at a cofr&s- 
poncUna place in -the jpeasuring vessel to the slater, were 
the slafctSB to be used instead of tbe measuring vessel ; ana 

wherein a data processor is' used for on-line . 
registration of the measured valuta for calculating one ox 
more of the following; the Ml/Hint; of burnt' lime to-be 
added to the slaker per unit time, the amount of green liquor 
to be added to the slaker per -„init tijne, ana the total 
titrutabi* alkali value of the greea liquor. 

.24. A process as claimed in, claim 2. OT 3, 
wherein die improvement additionally cOraptriseei 
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calculating the following,, ttooagti aeasuramewt® s 
the, carbonate conversion and »« 2 a> 3 eattcs&atrabioji 
of the greao li^ra^r, the easrtaoaats conversion and KaQH 
©oncrentration of the white 3.iq«or, and one. or mutes of fte 
active alkali and effective alkali eosreeitfcrEAioiiS of tbft 
white liquor; and 

ootttPOlling the eoispoBltiOB of the W& i to liquor 
on the basis of sttch ealewlatloas,. ana by ragulntiag fch«s 
total titretable- alkali value of the green ligpoflc; 

Kfhewsin the conductivity aeaawreateiifc after the 
termination of the -a'tWciciaation step is oSfeeted in oftfr 
or irore of: the following: a .9 laker, ; f classifier, a 
following causfcieizer or outlet thereof., of a plant -umA for 
said process, and the clarifies white liquor- 

2S. A process as claiinad in claim 4 or 5., 
wherein sold quantities as* x and y obtained by waaits of 
«,-hemieal analysis of tho g>»9n and white liquors, respectively, 
■ whore in x is the concentration ratio of MtejB to Ha 2 C0 3 
in the green liquor calculated as « Ka.OH/1 and y- is Che 
oonouBitrotioft ratio of Kfa^S to total titratatale alftali 
calculated as § MaOH/1; «w additional improvement comprising: 
calculating: the following, through jM»a*u«wwHvts a 
the carbonate cowversion and Ha 2 C0j concentration 
of the CffMB liquor, the carbonate* conversion* an« HaOli 
conc«nfcrati&a of the whlta liquor, ana one or i»re of the 
active altealt and effective alkali conosofcrations of th* 
White liquor; and 

controlling the composition, of the »»hit« Ucjuor 
on the basis of such calculations, and by regulating the 
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total, titratable alkali value of l;fea green liquor; 

wherein the conductivity measurement af ter 
the teoRitiatiOffl of the caus ticization step is effected in 
oate ox more of the following i a slakar, a classifier, a 
following causciciser or outlet thereof, of a plant need 
fox satd prooess, mil the clarified white liquor, 

26. A process as claimed in claira 2 or 3, 
wherein the iaprovenent additionally comprises* 

calculating- the following, through ffieasuremeatS! 

the carbonate <eon vers ion and Ka 2 C0 3 concentration 
of the grouii liquor, the carbonate cMaarsioD and NaOH 
concentration of the white liquor, and one or wo** of *ha 
active alkali and effective alkali concentration* of the 
white liqeor,* and 

controlling the composition of the white liqeor 
on the Swain of such calculations, by the amount of tot 
lime introduced into a slaker issed in said process, and by 
'regulating the total ' titr«t*M* eJfcali value of the green 
liquor j 

wherein the ' conductivity weasurement after tho 
termination of the eauaticiaation step is . of Hooted;, in one 
or .more o£ the following i the Slater, a classifier, a 
following causeicisser or outlet thereof, of a. plant used 
for said process, and the clarified white liquor. 

27. ft process as claimed in claim 2 Or 3 , 
wherein the improvei-iont additionally cow&risees 

oalcalaeing the following, through ns&asur events; • 
the carbonate conversion anfl Ba z C0 3 concentration 
of the green liquor, the carbonate conversion and flaOU 
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concentration of the white .liquor, and one «c wte of the 
active alfcali and effective alkali eoneenerati-ons of the 
white liquor? and: 

controlling the ecsttposi.tic?n of tho white liquor 
on tha' basis -of such tjalculafciojis > anil by raeniiafclng tho 
total tifcratabla alkali vain* of the green liquor; 

wlHtxaln a small partial flat* of the green lienor 
' is transferred, with stirring, to a misers nf wes**i, 
similar to a slaker used In said process in Such a manner 
that the volume ratio of the Slates* to the measuring vessel 
is equal to ttlft ratio Ot tlta respective amowhts of green 
liquor fea thereto, Wherein one 0;r nora of a conductivity 
raeasuresiant , and total titra table alkali value «X» determined 
at a corresponding place in the nseas wiring vassal to the 
aiUker, vnx& the slaker to be used instead of the measuring 
vessel; and 

wherein thus coffl<Sne*ivi*y measurement after the 1 
.termination of the oawsticdzatiort st&o is effected, in one 
or ifOFe of the following! the slaker, a. olasaiftor, a. 
following causticisser or outlet thereof, of a plant used 
fox saia. process, a«<3 the clarified white liguor. 

2a. A process as claimed in claira 4 or S» 
wherein said qnastitiee are ft and y abtainea by means o£ 
chemical analysis of the green, and white liquors, 
' xespeetively, wherein x is the concentration ratio of 
Ha 2 S to 8a 2 C0 3 in the green lienor calculated as g MaOSf/'l 
and y is the concentration ratio of tu,g to total titratabie 
alkali calculate as g HaOB/1: an additional iajsrovenusttt 

comprising : 



in..:-.' 



calculating the following, ehroggh MsSuresssats i 
tJia carbonate conversion and Ha^OO^ concentration 
of the green liquor, tiie carbonate conversion ana HaOH 
eor.cenfEatiOB of the white liquor, and one op nsox/e of the 
active alkali and eMectiw alkali coowantratiutts. of fcha 
white li<juor; and 

controlling the composition, of tit e w&ite liquor 
on tins basis rt ix;cl i a I OSiS an _ _ , Ijdu) tb* 

total titratable a} Seal i value of the green Liquor; . 

wherein a Stall partial flow Of the green liquor 
is transferred, with stirring, to a measuring vessel, 
similar to a slake*- weed in said process in such a. narater 
that utm volume ratio of the sl*H«r to the measuring vessel 
Is equal to the ratio of the respectivs amounts of green 
liquor .fed thereto, wherein one or wore of a conductivity 
measurement, and total titratable alkali value are determined 
at a corresponding place in the ittsasuring vessel to the 
. slater, were tba alaker to be used instead of the measuring 
vassttlj and 

wherein the conductivity measurement after the 
termination of the cawticizacion »t»p is effected in one 
or more of the following! the slaker, a elasaiiierp «. 
■ Hollowing catisfciclsser or outlet thereof, of a plant used 
for said process, and the clarified .white liquor, 

29. R process as claimed in cl*i» 2 -or 3, 
wherein the improvettenfe additionally comprises: 

calculating the following., thrQttqJt measurements : 

the carbonate conversion ana x« 2 co 3 conceoer&tXon 
of the green liquor, the carbonate conversion and HaOff 
concent rat. ion of the white liquor, and one or more of the? 
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active alkali, «jnd #C& tin* alkali wncwitrations of the 
white liquor; and 

eonferolling; the composition of the white liquor 
on the basis of such calculations , - by the- aBravnt of baxSit 
lime introduced into a slater tt^iaa lift said process, and by 
xegulatihtf the total titratable alkali value of the green 

WhttKefttt a tntU partial flow Of the green lienor 
is transferred, with stirring , to a Measuring vessel, 
similar to *he sinker in such a manner fchat tfee voiwae ratio 
of the slaker to tit* «eas*ria« vessel i* eqaai to the ratio 
of th& respective. Bjso»n.tE» of green liqvor fed thereto, 
wherein one or raore of a conductivity Measurement , and 
total titrftte&le alkali value afe determined At a eo* res- 
ponding place in the Measuring- vessel to the slaker, were 
the slakar to be used i««ieea<3 of the mousing vessel;: and 

wherein the conductivity measurerseivfc after the 
..termination of the caustiaization step is effected in ojve or 
more of the following; th* slaker, a classifier, a following 
cauEtieizar or outlet fcjiei-eof , or a plant UMO for Said 
process, aw:3 i:h« clarified white Hgnor. 

30. A process es claimed in claim 2 or 3 , 
wherein the iaprovenant; adaii-lonally comprises t 

calculating the following, through measurements - 
the carbonate conversion and H& z C0 3 concentration 
Of the green UqttOX , the carbonate- conversion, ahd HaGB 
concentration of the white liquor, and one or more of the 
active alKali and effective alKali concentrations of the 
white liquor? and 

ssab/ 



1496S58 



controlling the compos i t.ion- of, the white liquo*- 
on the basis of such calculation*, and by «*gul«ti»g the 
total titratable alkali value of the ^reeis liquor; 

■wlw- ,-•!.• i r. ir jifc-essov j s iise^ n o - - u 

>"d' i- st if , 1 tli-- ]tv-«sur*d values foe calculating One or 
more of the following: the amount of burnt lira© to 3>« 
added to j. si !>.i>r uiu'U j .tiJ L r : >r FP< ir tiine, the 
amount of gxewsn liquor fco be added to the slakar pet unit 
time, and the total titratable alkali value of the gwiu 
liquor; arsd 

wherain the conductivity rneasurenont a£t©r the 
termination of the caustxeization step is, effected in one or 
ussre of the following-: the slaker, a classifier, a following 
caustioiaer or outlet thereof, of a plant ttsad for said 
process, and the ^larlfiod white liquor. 

31. A process as claimed in claim 4 or S ( . 
wherein said quanta ties are x and y obtained by means of 
■■ chemical analysis of the green and whito liquors, 
respectively, wherein x is the concentration ratio of 
Ma 2 S to Ha 2 C£> 3 in the green liquor calculated as g kbdh/1 
and y is the concentration ratio oJC Ha 2 S to total satrafcaftle 
alkali calculated as g SaGK/1; an additional improvement 
comprising!: 

eeslealating the following, through measurements;: 
the carbonate conversion and su^CO^ concentration 
of the green liquor, the carbOhatO oOBVewtiOft and H*Ofl 
conceBitratSoa of the white lienor, and one or wore of the 
active alkali and effective alkali concentrations of the 
whit© liquor ! and 



controlling fcfce ^jfjosifcion of the white liquor 

on the basis of «ada ealeaiafciotts , ewS by .regulafciwj the 
total titra table alkali value of the green lienors 

wherein a data proeeSBOr -is used fOST .«V-lilW! 
registration of the measured v&laes for calculating on* or 
more of the following: the arrount of burnt iima to be 
added to «• elaJter u»*a Li said pwKses* per unit time, the 
Mnouht of gareen Uq ( ior to be added to the elafcer par us.it 
time, ancJ the total tltrafcable alkali value of the green 
liquor; and 

wherein the conductivity raeesarenient attar fclie 
termination of the causticiaatien step is effected in orb or 
jrore o£ the following ; the gleker, a classifier , a. following 
'ouastioise* or CBJtie* thereof, of a plant used fox said 
process, and the clarified white liquor. 

32. A process as claimed in claim 2or 3 f 
wherein the iw^rovament additionally comprises! 

calculating the following, through ws*&ax*mtAt t 

the carbonate conversion and N«i 2 C0 3 concentration 
of tho g»en liquor, the carbonate conversion and NaOH 
concentration oJS the white liquor, and one or ■more of the 
active alfcali and effective alkali concentrations of the 
white liquor { and 

controlling the composition of the white liquor 
on the basis of such calculations* by the atsount of burnt 
lime introduced into a s'leker -used in said process , and by 
regulating the total titra table alkali value of the green 
liquor ; 

wherein a data processor is used for on-line 
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registration of the rasasured values ton ealculatiftf one or 
mora of the following i the amount of brant lira© to be 
added to the si&her pcx unit Ciaa, the amount of grsen 

liquor to be added to the slater peif unit timst, and the 
total titrafcatole alkali value o£ the green liquor* anfl 

wtoexein. the conductivity WM*it*eneixt affcar the 
teacminatloa of the eausticissation step is effected in. 'one or 
more of the fallowings the siaker, a classifier, a following 
cauacicizer at outlet thereof, of a plant wed far said 

process, and th<3 clarified white liquor. 

33. A pr-oc ■ is u'ilq in cirtira 2 or 3, 

wherein the improvement additionally comprises; 

calculating the following, through jteasuraments ? 

the carbonate conversion and Wa j eo ^ concerns t ion. 
: of. the gsftan liquor, the carbonate «WM*«8i.oa- ana WnOH' 
concentration of the white liquor., and one or more of the 
active alJcali and effective alkali concentrations of the 
white liquors and 

csratxellins the composition of the white liquor 
on, the basis of such calculations, and by regulating the 
total titra^ahle alkali value of the green ligtior; 

wherein a small partial flow of the green liqueur 
is transferred, with stirring, to a manuring vessel, 
similar to a slakae used in gaLd process in asich a: lnBaoor 
that the volutins ratio oJ: the 'slater to the measuring wasel 
is agnail to the ratio of the respective amounts of grass!* 
liquor - thereto, wheroin one or more of a conductivity 
measurement, and total titratabla alkali value are date trained 
at a cawespondinf place ift the m&asuriug vessel to the 

1Mb/ 
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s laker, were the alater to be used instead of the measuring 

wherein a date processor used for on-line 
registration of the measured values for caicuiafcing osie or 

i 11 ount ox burnt lime tp be added 

to fch* slsker £::.>!. unit Uae, the aicu >_•,!«* of gre>srt liquor to 

be added to ae slaicer per 'uait tiros, and ti« total titratafel* 
•alkali vain* of the green liquor i 'and 

wherein the conductivity meas»MBisiit after- the 
termination of the cawsticisation step is effected in one 
or mores of the following: the slater, a classifiers a 
following 'eaostioizer ox outlet thereof. of a plane vised for 
said process, and the clarified white liqwor. 

34, A process as claimed in claim 4 or 5, 
wherein Said quantities are x and y obtained by sseaivs of 
Chemical analysis of the greaii and white lienors, 
respectively » wherein x is the concentration ratio of 
KfagS to Ma 2 C0 3 in the green liquor calculated as $ WaQB/1 
and y is the concentration ratio of NajS to total titrafceM* 
alkali calculated as 9 SaOH/l; an additional improvement, 
comprising:' 

calculating the following, through measurements s 
the carbonate conversion and wa 2 co 3 concentration 
of the green liquor, the carbonate conversion; and KaOK 
concentration Of the white liquor, and one or more of the 
active alkali and effective alkali concentrations of *h& 
white liguo.r; and 

control ling the composition of the white iiqwor 
ofi the basis of such calculations, and by regulating the- 
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total titrntabie alkali value- «£ tha 9»e° liquor? 

wherein a small partial flow of the green 
liquor is tx«aeferw>a, with stirring, fed* Measuring" vessel, 
similar to' a alftJter used in aal« BEOcess in such a a&HMr 
that fete volume ratio Ot* fetae slaker to the Jaeasurftlg vessel 
is equal to the ratio of t&& respective amounts of greffin 
liquor feci thereto, wherein One o* mora of a conductivity 
rasas urestent, and total titra. cable alkali value arc determined 
at, a eorrespofuJLtiq place in the ucastiring vessel to the 
slaker, were the slaker to be n- ! isttsad of thR t su ' i_ 
vessel? 

wherein a date processor is used for ©n,~line 
registration of the measured values far calculating oae or 
tiiosre of the following : the amount ot burnt lime to be 
«3oed to tte slsfcer per unit fcifiie, the amount of green, 
liquor to fee added to the slaker per unit tlx*, aaA the 
total titrafeable alkali value 0:(T the green liquor; and 

wherein the conductivity measurement after the 
termination' of the causticitBtion step is effected in one 
or mora of the follow! 03 « the slaker, a classifier, a • 
following caustieisser or outlet thereof, of a plant used for 
said process, ma the clarified white liquor. 

35. A process as claimed in claim 2 or 3, 
whereio fche improvement additionally comprises z 

calculating the following, through meas urewontc s 

the carbonate conversion awd wa^CO^ concentration 
Oi the green liqwjr, the carbonate conversion and BaOH 
coacentxatiorj. of the white liquor, and one or wore of the 
active alkali and effective alkali concentrations ot the 
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«!iil e liquor; aa& 

control ling the campositioa ©E the whits ilquox 
an the basis of such calculations, by *i» awount of burnt 
line iafcrodweed Jato * slafosr asset in said process, and by 
regulating the --dK.-U Litratabin Alkali value of th« green 
liQuOr, 

whetaiii a sraa.Il partial flow of the green liquor 
is transferred, with sti-wring, to a measuring vessel, 
siEiilir to the filacer its such a nannaic that the volume ratio 
of the. si after to the measuring- vessel is equal to th» ratio 
of the reaps it - an 'unts of green lienor fed thereto, 
wherein one. or more of a conductivity naasviraioMt , and 
total titratable slXali value are determined at- a cones- 
ponding place in the measuring vessel to the slake*, were 
the *H*«r to be uaefl instead of the measuring vessel; 

wherein a data processor is used for on-line 
ra^istratian of the jneasmred values for calculating one or 
■ mere or the following* the amount of bueflfc lime to be 
added, to the s laker pox imi-t time, the amount of gnsen 
liquor to toe added to the slaves per -unit time,, and the 
total Utratable alkali value of the green liquor; and 

wherein the conductivity measurement afte* tlie 
termination of the causticiMtton step is efieeted. In one or 
more of the following! the slakes, a classifier, a following 
oawsfcicizex or outlet thereof, of a plant u«*d #0* said, 
process, and the clarified white liquor. 

36. A process a» claimed 3.n claim -3 or 5, 
wherein sale! quantities are .x and y obtainea by means of 
chemical analysis of the green anil white liquors. 
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1 _Li-_', r <s l rc 1,1 .is the concern trstion ratio of ^^jS 
to Ma 2 C0 3 in Che green liquor calculated as 9 MaGH/1 and 
y Is the concentration ratio of Sa^S to total titratable 
alkali calculated as 9 pa0H/l; an additional ifflproveraeiit 
eosiprlelngs 

calculating the: tollgwin*, thtovoh aeasureaenfes t 
i-he ssti I n.it' mv-: '.Lni and fiasco { txmce.itr-i t i t i 
of the sjreer. liquor, the carbonate conversion and, W&QH 
concentration of the white liquor, and one or J»'»s of Wis 
active alkali a ad effective alkali concentrations of the 
white liquor; and 

coat tolling the eeiKposition of the whit* liquor 
on the basis Of awn calculations , by the amount of bcrnt 
lime introdijioBd into a alaker used! if> said: process, end by 
regulating the total titratable alkali value of the green 
liquor j 

wherein a Small partial flow of the fEeen liquor 
^is transferred, with stirring, to a Measuring vessel, 
similar to a slater used in said process in such a manner 
that, the volume ratio o£ the Blatter to th<S Rtsaseriitg vessel 
is equal to the ratio of the respective amounts of green 
liquor fed thereto, wherein one or snore of a conductivity 
measurement, ais<3 total titrafceble alkali value are «Eat»xsdn«d 
at a cor responding »laee in the measuring vassal to the 
a laker > were the slater to be u&e<3 instead of the measuring 
vessel, 

37. A process as .claimed in claim 4 or 5, 
wherein paid quantities are X and y ootia iaea by means of 
domical analysis of the green and white liquors, 
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respectively, wherein x is the concentration ratio of Ha^S . 
to Ha^CO^ in the gr»an liquor calculated as g »<aOfi/l ajnd: 
y is the concentration ratio of Ma^S to total titratablft 
alkali calculated afc'g NaOH/1; an additional improvement; 
comprising: 

calculating the following, through jmsasureiaents 
the carbonate conversion and H» 2 CO^ eonc&Mteation. 
pf the green liquor, the carbonate conversion and NaOH 
concentration of the white liquor, and one or more of the 
active alkali and effective alkali concentrations «-~ ' ■ « 
white liquet; and 

controlling the composition of the white liquor 
on the basis of Such, calculations, by -tJm aaeowrat of burnt 
line introduces into a s laker wsed in said proeoss, and 
by regulating the total titratable alkali value of the'' green 
liquor) 

wherein a data processor is us*d for on- lino 
.r»gi*txatioa of- the measured values for calculating one or 
iftore of the following* «** aiwonfe of burnt lime to be 
added to a sslaker ossd in said process per «nit time, tbo 
amount Of §reefi liquor to be added to the slater per vni* . 
time, and the total tit ratable alkali value of the green 

.58. A process as claimed in cl'aisa 4 or 5, 
wherein said quantities are x and y obtained by means of 
chemical analysis of the green and white liquors, 
respectively, wherein x is the concentration ratio of Ka,S 
to taa^CO ^ in the green liquor cajcui a ted as <r KaOtl/i and 
y is the vonuentrakiots ratio of Sb^S to total titratable 
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alkali oaKouXated »* 5 NftOH/lj 'an additional improveasent 
eunYDxising: 

calculating the following, thjroia^h aiaasareman ts i 
fchft carbonate cooveesion and HajGGjj tsonoenlrafcion 
o£ the green liquor, the carbonate conversion and SaOB oon- 
ereistrafcion of the whites ligaor, and one or a»re »£ the 
active alkali an« effective alkali eQne^fcratiofte of the 
white i iqi.:or; and 

controlling the composition of the white liquor 
p.u the basis oS such calculations* by the amount, of burnt 
H)r« introduced into a siafcex usea in Mift process, ana by 
xagnlating the total titratable alkali value of -he green 

wherein a. small partial Slow of the green liquor 
is transferred,, wi~-h stirring, to a raessuring vessel, 
stisiilisr. to * slaker used in s»$d process in siich a wanner 
that the. Voluwe w&fcio of the Slake* to the measuring vessel 

, JLs equal to the ratio of. the respective amounts of preen 
liquor fad thereto, wherein one or snore of a conductivity 

' jneasureictemt, and total titratable alkali value- are determined 
at a corresponding place In the measuring vessel to the 
slaker, ware the slaker to bo xtsed instead of the measuring 
vesfeel j and 

wherein a data processor is used for on-line 

registration of the neasttved values fox calculating- one or 
more of the Col lowing: the Amount of burnt lime to be 
added to the slaker per unit tirae, the aaount of green liquet* 
to be added, to fche slaker per unit time , and the total ■ 
titra table alkali value Of the green liquor. 
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39. A process as claimed in elate 4 or 5, 
wherein said quantities aire x and y Qbtainefl by means of 
chemical analysis of kb=> green anil white liguOrtS, 
respectively, wherein j: Is the concentration ratio, of Sa^S 
to m 2 C0y in the green lig,ubr calculated, as g HaOH/1 ana 
y is the -concentration ratio o£ "wa 2 S to total titratafcle 
alkali calculated « 9 N«OH/Js an additional xm&Xfitemmt 

■calonlatiug the following, through measoroEients e 
the carbonate: conversion and MitgCOj concentration 
of the green liquor, the earbnnate conversion and KaOH 
concentration of the white liquor, end tus or more of the 
active- alkali ana effective alkali concentrations of the 
white liquet-; ana 

control liitef the eompoeltlon of the white liqaox 
on the basis of snch calculations, by the aw«it of burnt 
Urns introduced into « slater and in said process, an* 
,by regulating the total tltratable allsali value of the groan 
liquors 

wherein the conductivity atsasureirrienfc after the 
termination of the caasfcioiKation step is effected In cue 
or more of the following: a slaker, a classifies, a following 
causticisser or outlet thereof, of a Plant used for eoid 
process , and the clarified white liquor. 

40. A process as claimed its claim 4 or 5, 
Wherein said quantities are * find y obtained by means of 
chemical analysis of the green, and white liquors, respec- 
tively, wherein x is the concentration ratio of Ha^S to 
SajCOj in the green liquor calculated as g HsOH/1 ana 
y is the concentration- ratio of Ha 2 $ to total tltt*t«bl» 
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alkali calculate* as 9 most/ It an additional lE^rovemerit 

cOMprisine 5 

calculating the following , through msa&«i*«n,fes s 
the esEtoonate conversion and Ha 2 C0 3 concentration 
of the greor, H^wo*, Jibe carbonate conwersipji and NaOH 
concentration of the white liquor, ana oise ok ware of the 
native alkali aswU effective alkali ecn*snfcrafeien& of the 
White Uqueart and 

0011 trolling the composition Of tb« white lienor 
on the basis of such calculations, by the anount of burnt 
lime tatrodlueea into a slakor used in said process , ana foy 
regulating the total titrable alkali valae Of the grestt 
liquor; 

wherein a small partial flow of the green liquor 
Is transferred, with stirring, to a itisasuriaci vessel, 
similar to a slaker used in said process in such a amine*; 
that the volbJies ratio of the a laker to the. measuring -vessel 
. Is aqual to the ratio of the xespscfcive amounts of grftfin. 
liquor fed thereto, whereift owa or more of a •conductivity 
Bfeasuwxnenfc, and total titratable alkali value are ittamined 
at a corraSExsndlng plaoe i» the measuring vessel to the 
sinker, were the 5la*er to be wsec! instead of the measuring 
vessel; 

wherein the conductivity raeasurenieiit after the 
teraiiaation of the caustieisation step is effectea in <m& 
or more of. the following* the a laker , a classifier, a 
following oausticisser ox outlet thereof , of a plant used for 
said process, and the clarified white liquor. 

4J,» A process as claimed in claim 4 or 5, 
wherein said quantities are * fsi»a y otntainec by weans o£ 
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che-wi sal analysis of the green and white liguoxs/ 

t -. = > ,.-.:vgJj- ( wherein a la the eoneentration ratio of Ha^S 

to Ha, ca, in the green Uwuar calculated as g NaOfi/l ami 
y is the oomoeatraiioa ratio of Ne^B to total titrababl© 
alkali oaloulatftd <*s g UaOH/lr an acSdltionttl iiaptaveraeafc 
comprising! 

. calculating tha following, through raeasiausamissits : 
the carbonate conversion and Ma^CC^ eoao4in.trati.0in 

of the green liquor, tha carbonate conversion and HaOH 

ration o i lite- liq lH c more of toe 

active alkali atid effective alkali concentrations of the 

white liquor; and 

controlling the cosiKwsition of the white liquor 

on the busts of such calculations, by the amount of burnt 

line iatjEoftued into a slake r -used in said process, and 

by regulating the total titratablo alkali -value of the green 

liquor; 

wherein a data processor is used for on-line 
registration of the measured values for calculatincf on* or 
mora of the following! the amount of burnt lira© to be 
added to a slake* used in said process per tsnit time, tha 
amount of .green liquor to he added to the slaker par unit 
time, and the total titratable alkali value of the green 
liquor? and 

wherein the conductivity measurement after the 
tewoination of fcbft caustic! nation -»tep is effected in one 
or more of -the following? the slaker. a classifier, a 
following causticizex or outlet thereof, of a plant used for 
said process, an<3 the clarified white liquor. 
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42. A process as claimed in claim 4 or 5, 
wherein said quantities axe s and y obtained by means Of 
chemical analysis of the green and white liquors, 
respectively, wherein x is tiio concentration ratio of Hs* 2 S 
to Ma 2 C0 3 in the green liguor ealoalated as g KtaQH/1 and 
y ie the concentration ratio of M* 2 5 to total titrefceble 
alkali calculated a$ g HiiQH/1; an. additional iT^rovoitienfc 
conipr; Isiiu;; 

calculating the following, through measurwwaats : 
the cai-boaate comersioit. sik3 WajCO^ concent rat. ion 
of the green liquor, the carbonate conversion and NaQK 
oonceotrafcion of the white Jiquor, and one or more Of the 
active alkali and effective alkali concentrations of the 
,'vrhite liquor; and 

contKolling the composition of the white SiqwK 
on the basis o£ such calculations, by the aa&ount of burnt 
line introduced into a slaker used in said process, and by 
"regulating the total titrat&ble alkali value of the green 
liquor ; 

wherein a small partial flow of the green liijuor 
is transferred 1 , with stirring, to a laessmring -vessel, 
similar to a slaker vaad in said process in such a manner 
that the volume ratio of the slafcer to the measuring vessel 
is sepal to the ratio of the respective wrnts of green 
liquor fed thereto , wherein one or wore of & conductivity 
measurement, and total eitra table «lkali value are determined 
at a corresponding place in the wz^riny vesss) to the 
slaker , were the slaker to be used instead, of the susasurimg 
vessel ; and 



wherein a Gat* processor is ttsea for on-line 
registration of the wasm-ed values for calcalatifig one or 
more of the following t the amount of burnt lires *o be added 
to the s laker per unit, time, tiie afnoyut oi green liguor to te 
added to the b laker per unit time, and the total titratable 
alkali value of the green liquor; and 

wherein ttsa conductivity aieasviremiant af*er the 
termination of the caustleisation step is effected in. one or 
more -of the following* the. slake;, e classifier, a following 
cauBticizar or outlet thereof, of a plant used for said 
process,, and the clarified white liquor. 

1 43, a. gzaa&ss for control ling the eausfcleiaing 

process of green liquor in the sulphate process, which pro- 
duces- an alkaline white liquor for pulping of wood, comprising: 

(a) measuring i»e<Ualselv after the ceustici siii*j 
process the value of the electric conductivity ox this white 
liquor 'formed' thenbyi 

(») measuring immediately before said ctmsticising 
process the value of the eooduofcivity of the green liquor 
being fed initio said prooasssf ■ 

(c} numerically correlating the conductivity of 
said white liquor anfl said green liquor to obtain the reaction 
oJE carbonate value for said caustici-sing process by means of 
the equation: 

'Reaction Of Carbonate = ^ ■ fipipff"" 
whereto ^flffl) = it.tiMriUr 9 * m?At 2 - 2.6&2xl0" 2 jsm? 4- 7.335 <Sgf5} 
wherein and K Gr are the conductivities oi the white 
and tjreen liquors, respectively , and TTA is the total titratable 



1138558 



alkali of the green, lig^to*"; und 

(tS) adjusting the reaction ot 1 carbonate .in said. 
causticl2±ng pi s based on the reaction of carbonate 
value obtained in step ie>. 

49, The- process 0* elaiw 43, fePTfcbsr «M»priEiogt 

te] measuring the value of the specific gravity 
of the gceaa liquor to obtain the value of th* total 
titsea table alkali of said liquor. 

45* tbs process of claim 43, wherein th© value 
•of the total tifcratafele alkali of. said groan liquor 3,s 

obtained by measuring the gSMna Sfty absorption of said green. 

iiquoK . 

46. She process of claim 44, further comprising; 
(f } chemically determining the values of the 

concentration of tia^S and of Na^CC^ in said green liquor, 
to obtain the values x and y, wherein x is the ratio of Che 
value: of the concentrations of said Na 2 S and said Na 2 C0 3 
expressed as g NaOH/1 and y l& the ratio o£ the value of 
the concentration of $& 2 & in said whita liquor and the value; 
of said total alkali of sal a green liquor asspresaefi. as 
cj WaOH/li and 

(g) then usrintj said x and Y values in step (d) 
for adjusting the reaction of carbonate in said causticizing 
process, 

47. 'I'he process of claim 44 r farther comprising; 
(f I weaswirirsg the value of the specific gravity 

of said green liquor to obtain the value of tha total alkali 
of Said liquor; 
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{gj correlating Lh» specific gravity, this 
electrical conductivity and the total alkali of said white 
and said green liquors to obtaisi the value for the content 
of Na 2 .CO a and Ha OH in the grasn liquor, the degree o£ 
reaction Of carbonate in the eaustio±E±rig process and -the 
content of saaQH, the content of active alkali, the «nts»t 
Of effective alkali, the degree of cattstlcising and the 
sulphidity in the white liquet; aria 

|h) then Vising one or raore of .said values in 
step id) for adjusting the racbion of carbonate in said 
caustic i-ii o g pro cos . 

<i8. "i'he process of claim 43, further comprising t 

(e) constantly removing a small part of the green 
liquor Immediately prior to «tntering a slaker, wherein eaid 
eausticdssing process begins; and 

(f) transferring said part to a vessel thereof, 
whereby a further aeasnrement off the coaaucfcivity of saifi 
green liquor can he wade, the volume ratio of said vessel 
to said 1 slaker being equal to the volume ratio of the 
respective parts of green liquor feci thereto* 

4@. The process of claim .441, further comprising t 
{f ) on-line trarosfari-iTsg snid measured value of 
specific gravity to a aata prooespor to calculate the degree 
of adjusting 'of the reaction of carbonate of .step (d) per 
unit time. 

SO. The process of claim 44, wherein step Cd) 
is tarried out by adjusting the amount of quick lime, the 
value of the total alkali or the amowl of the green 
liquor, or a caaMnatioa thereof baits? fed per unit time 
to a slaker, wherein said caustic la lag process begins. 



51. The plrOCOS* Of Claim 44, further comprising; 

tf) constantly removing a small part of the. gseeB 
liquor iM&edi&tely prior to entering a slater, wherein said 
caussticAsins peoeeaa begins; and 

?g) transferring saitfi part to a vessel thereof, 
whereby a further measurement at one or more of the conduc- 
tivity and the specific gravity of said green liguor can be: 
roads, the volume ratio of said vessel to said slaker b&img . 
equal to the volume ratio of the respective parts of green 
liquor fed thereto. 

53. the purpose* of claim 43, further comprising: 

(a) on-line .transferring said measured valuer, 
obtained in steps (a) and (b) to a data processor to calculate 
the degroc of odjusuing of the reaction of carbonate Of step 
(d J per unit time. 

S'i. The process of claim 4 3, wherein step M) 
is carried out by adjusting the amount of quick lAcne, or 
th.® amount of the green liquor, or a combination- thereof* 
.being' fed per unit tine to a slateer, wherein said 
cansticizing process begins. 

S<t . The process of claim 43, wherein the con- 
ductivity of said white liquor of step (aj is measured within 
a slakes, wherein said caustic i2ation process begins, within 
one or wore caustic* aers, whereto the partially caustlcizad 
wIiH-k 1 tquoi ii: tian^L ml 11 n m at the Outlet Of 0H& 
or mora of the causiioiiers, whereby the catlSticiwed White 
liquo.s Lg disci rg - from said His tiefzers , or a combination 
thereof. 



55. *Bba process ot claim 44, titiMisiri the 
con«wcttvity of said white liquor of step fa) ' is measured- 
within a slaker, wherein said caustiolsafcion process begins, 
within one or mo-re cs. u fl-fc£<?iserB , wher&fco -the partially 
caustieized white liquor is trAdfiEe-rred therefrom, «fc the 
outlet of one or more of the eaHsfciciKers, wherfiby the 
caweticized white liquor is disehar-gea fma said canstieisers r 
or a combination thereof. 
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